Both inducible and constitutive activator protein-1-like transcription factors are used for transcriptional activation of the galanin gene by different first and second messenger pathways.
We investigated trans-acting factors mediating galanin (GAL) gene activation by protein kinase-dependent signal transduction pathways in chromaffin cells. GAL mRNA up-regulation via the protein kinase A (PKA) pathway (25 microM forskolin) required new protein synthesis. Stimulation via protein kinase C (0.1 microM phorbol myristate acetate) did not. The involvement of activator protein-1(AP-1) and cAMP response element-binding protein (CREB) in serine/threonine protein kinase activation of GAL gene transcription was assessed. Cotransfection of a GAL reporter gene along with expression plasmids encoding c-Jun plus c-Fos, or the catalytic subunit of PKA (PKAbeta), resulted in a 4- to 8-fold enhancement of GAL reporter gene transcription. Transcriptional activation required the galanin 12-O-tetradecanoylphorbol-13-acetate (phorbol-12-myristate-13-acetate) response element (GTRE) octamer sequence (TGACGCGG) in the proximal enhancer of the GAL gene, previously shown to confer phorbol ester responsiveness in chromaffin cells. CREB coexpression did not stimulate GAL gene transcription or increase transcriptional activation by PKAbeta. The GTRE preferentially bound in vitro synthesized Jun and Fos-Jun, compared with CREB, in electrophoretic mobility shift assays. The GTRE preference for binding AP-1-immunoreactive protein compared with CREB was even more pronounced in chromaffin cell nuclear extracts, in which the majority of GTRE-bound protein in electrophoretic mobility shift assays was supershifted with anti-Fos and anti-Jun antibodies. Thus, GAL gene regulation mediated by protein kinase activation appears to involve both constitutively expressed and inducible AP-1-related proteins. Elevated potassium stimulation of GAL mRNA was completely blocked, but pituitary adenylyl cyclase-activating polypeptide and histamine stimulations were only partially blocked, by cycloheximide. Both inducible and constitutive pathways are therefore used by physiologically relevant first messengers that stimulate GAL biosynthesis in vivo.